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IFTRODUCTICY oS * 

See s World War If slogan, "Food will win the war and write . 

S the peace", emohasizes the vital sae of maintaining food vro- aa 
duction during time of war. Food crons are subject to attack by.many _ * 
enemies even “in ordinary times, and Sea pepe ak. c in a mainstay crop | on 
uring time of war could have serious or even disastrous results, as = 
instanced by the devastating outbreak of lete blight in the German. <a 

= potato crop in 1917 that is believed tc have been an imoortant facter a 
n Germany's economic breakdown leading to. the end cf Worid War 1... ms 

ve | * 

= ise considerations, end the fact that food crop production would: 6. 
especially vulnerable to deliberate ees if. not. oretected ovis ae 
anst. it; led to the initiation of the Bryergency. Plant Disease Pre- Os Ae 
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ee 


 Althouch the Project was off icially terminated June 30, 1945 

port has been delayed, chiefly for two reasons: (1) Sey a 
ents for some of this subject matter to be incorporated in an 
r the current United States Devartment of Agriculture Yearboc! 
was anticivated that the War Department would lift restrictic 
relating to Biological warfare and thus make available to the 
er interesting and perhaos importa nt phase of the work. 
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vention Project by the Plant Disease Survey, July 1, 1943. The project 
was approved by the Secretary of “Jar and supported from emergency 

funds made available by the President. Broadly stated, the purpose of 
this vroject was to help protect the country's food, feed, fiber, and 
oil suvvlies by insuring immediate detection of enemy attempts at 

croo destruction through the use of nlant diseases, and by »roviding 
production snecialists and extension workers with prompt and accurate 
information regerding outbreaks of plant diseases, whether introduced 
inadvertently or by design while still in incipient stages. 


Virulent streins of pathogenic organisms, if distributed in regions 
of high concentrations of food crops at a time of prevailing favorable 
weather, could within a short period of time accomolish the destruc- 
tion of much of the yield, The freedom of movement in this country, 
the possibility of introduction and distribution of disease inoculum 
by aircraft or by torvedoed cargoes, transportation difficulties 
resulting from war activities, and the great increase in quarantine 
problems resvlting from the many new ports, all offered ennanced 
oovortunity for either or both introducticn and spread, deliberate or 
accidental, of new or established nathogens. 


National security restrictions vorohibited discussion of malicious 
activity during the war, and even now consistency with wartime pol- 
icies prevents the telling of certain phases of this work. However, 
while the specific purpose of the Project was not made oublic, it 
quickly bvecame known in professional circles and among agricultural 
staff members in general that’ an alert, competent. coros of vathoko- 
gists was maintaining a vigilant watch on plant disease develoxments 
throughout the country. This fact, in itself, must have constituted 
substantial orotection against wouid~be "inside job” .saboteurs*, since, 
unquestionably, malicious versons with sufficient technical knowledge 
of plant diseases to do damage early became aware of the vorotective 
measures being taken and the attendant personal danger of detection, 
as well as the likelihood that attempts at destructive use of plant 
diseases would be observed and brought under control. 

e 7 - . 

Additional assurance against introduction of diseases with imported 
plant »roducts was afforded by the narallel' surveys conducted in the 
vicinity of ports of entry by insvectors of the Bureau of Entomology 
and Plant Quarantine. ay 


2 
Of course this tyne of defensive activity could be only partially 


effective in recognizing and vreventing destruction resulting from 
devices onerating from a foreign base. In this connection, »2erhans 
some readers will be interested in a book. published in.1944 by the 
Current Publishing Company, entitled "Japan's Secret Weavon", by 
Barclay Newman. | 
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METHODS 


The actual field work was conducted, on the average for the two 
years, by 24 vethologists who were each so assigned to specific terri- 
tories as to cover the entire continental United States (see Table 1). 
Special emphasis was placed in strategic locations, for example the 
West Coast and other areas of highly concentrated food production, 
Fortunately, it was possible in nearly every area to assign a person 
already familiar with the geography and cropping voractice of the 
region in which he was to work. The coverage of important winter 
truck crop areas in Florida, Texas, and California was increased 
during the winter months by transfer of personnel from less active 
regions. 


In all cases, the cooverating exveriment station officials partic- 
ipated in planning itineraries and in obtaining assistance of county 
agents and of State workers in general, so that the vroduction' areas 
of the entire country were piaced under observation, 


_ In addition, two field laboratories, one at Beltsville, Maryland, 
the other at Stillwater, Oklahoma, were established, with competent 
consulting diagnosticians in charge, where baffling cases of vlant 
diseases could be sent for identification and verification of the 
causal agents. 


Attention was focused primarily upon important food crovs, although 
an effort was made not to overlook disease developments upon other 
plants. The "G-men" of plant diseases, who were well versed in field 
diagnosis, were each furnished a car and spent most of their time in 
the field gathering and recording information as complete as possible 
regarding the plant disease situation within their respective terri- 
tories. Weekly reports were prepared in duvlicate. One copy went to 
the officials of the State where the observations were made, the other 
was sentto the Beltsville Station for suitable action. 


Table 1. Field and laboratory technical staff of the Emergency Plant 
Disease Prevention Project, July 1, 1943, to Jume 30, 1945. 
(1) = first assignment. (2) = second assignment. (W) = 
winter assignment. * = duration of assignment less than 
three months. Regular assignments in capital letters; tem- 
perary assignments in lower case. 


ARESTATT. G. E. 
ATKINSON, R. E. 


TEXAS 

NORTH and SOUTH CAROLINA (1); VIRGINIA and 
WHST VIRGINIA (2) 

LOUISIA™A and MISSISSIPPI 

ILLINOIS and INDIANA 
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BAIN, DOUGLAS C. 
BAINES, R. C. 


CALIFORNIA eee fat Ee 

IDAHO and eastern tier of Paueties in 
OREGON and “ASHIOGTCY ; 

-COLORADO and: WYOMING; California (MH) 

WASHINGTON and CREGON : | 

CHIO and MICHIGAN oh 

ae ny MISSOURI: (1); ue SSOURI (2) | 

NEW ENGLAND STATES (1); MEW YORK, and 


BARNETT ; Hexds 
BLODGETT, E. C. 


BODINSs> Be. Ys, 
BOYLE, L. 
BRAUN, ALVIN J. 
BRETZ, T. W. 
CASSELL, R. C. 


PENS YLVAKTA (2) . 
HARRIS, HUBERT A. MONTAYA | 3 
HAPRIS, M. R. OHIO and MICHIGAN 
HARVEY, JAMES. V. CALIFORNIA 
HONEY, E. &. WISCONSIN 


HOYMAN, WM. G. 
HYRE, RUSSELL A. 
JACKSON, JOHN R. 
LARSH, HCYARD W. 
TOCGKE,: Sz B. 
MEK Ny ag 
NAGEL, CLATUS #. 
NIEDERHAUSER, JCHN S. 
OLIVE, LINDSAY S. 
PADY,S. M. 
PERSON, Tes 
PRESTON, D. A. 
PRINCE, A. BE. 


ARIZONA and NEY MEXICO 

KENTUCKY and TENNESSEE; Florida (‘Y) 
ALABAMA and GECRGIA* ie te 
ARKANSAS and CKLAHOMA; TEXAS (W) 
NEVADA and UTAH; Oedaeoraee (W) 
DELAVATE, MARYLAND, NEW . JERSEY 
LOMA of '<- Be 

NEW YORK and PENNSYLVAMIA*  . ¥ 
BELTSVILLE, MD., IDENTIFICATION LABORATORY 
KANSAS and NE BRASKA: Texas. (Ww). 

LOUISIANA and MISSISSIPPI Boe 
STILLYATER, OKLA., IDENTIFICATION LABCRATCRY - 
NORTH and SOUTH CAROLINA. . 


RAY, WT. W. STILLYATER, OXEA., IDENTIFICATION LABORA TORY ay 
RHOADS, A. S. FLORIDA (i); NEVADA and UTAH (2) 


FLOR IDA* 
CALIFORNIA | , a 
BELTSVILLE, MD., IDENTIFICATION LABORATORY 
Florida (W); MONTAMA (1); KANSAS and NEBRASKA 
C2} x Aa 
ALARAMA and GEORGIA 
Nematode Survey in SOUTHERN STATES 
VIRGINIA and WEST VIRGINIA 
MINNESOTA and NCRTH and SOUTH DAKOTA 


SCHLATTER, F. P. 
CHNEIDER , HENRY 

SHANOR, LELAND 
SLAGG, C. M. 


STONE, G. M. 
TAYLOR, ALBERT L. 
TAYLOR, Ge F. 
TERVET, IAN W. 
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TIDD, J. 3. CALIFORNIA (1); INDIANA and ILLINOIS: (2) 

TYLER, TiS, NE" YORK and PENNSYLVANIA 

VESTAL, EDGAR F. ICvA . 

WALKER, E. A. DELAWARE, MARYLAND, NEW JERSEY eae 
WATKINS, G. M. TEXAS hee <em 
WATSON, R. Dz. TEXAS* | See 


. RESULTS 


A just evaluation of the contribution made by xe Emerge ency Survey 
must take into acceunt the real reason for its establishment with the 
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attendant moral and financial obligation to adhere strictly to the 
primary aim, the absolute impossibility at any time to determine the 
Project's duration, the fact that the observations revorted here were 
obtained incidentally to the main purpose of the Survey, the varying 
problems of different regions, and the still active effect of some of 
the findings. Considering all the factors affecting its operation, 
and all the use made of its results, we. believe the Survey has pre- 
sented concrete favorable evidence of a fundamental importance of 
this tyve of field investigation, whether during time of war or veace. 


An indisvensable prerequisite to the functioning of the Project, 


graterully acknowledged and continually stressed by the field men in 
their reports, was the generous aid given by State personnel. vaLe 


research, extension, and control programs benefited materially from 
the acquisition of data on which to base new investigation or to ver- 
ify or change emphasis of established programs, but the benefit was 
miGuel Sines tae Toundation or Local knowledge necessary for effective 
reconnaissance was furnished by the State workers, who also took vart 
in many of the surveys and helyed to make reports more comorehensive 
by use ima: missing data from their own observations. 


The diversity in scone and content of the State surveys necessitated 
by fundamental differences in uo ia oreblems resulted in corre- 
svondingly varied products that do not fit verv smoothly into a system- 
abie presentation for the country as a whole. For this reason,. m 
a truer idea of the real value of the Survey can be gained from c 
sideration of significant accomplishments of various tyoes than f 
a general summary that would surely be inadequate. 


The most obvious contribution was the specific information obtei ned 
on the presence and distributior. of diseases, nationally and ioccally. 
Authenticity of the reports.of new or unusual distribution was assured 
by the accurate determination of the organisms involved by the ve 
sonnel of the two identification laboratories. Approximately 25 
plant disease snécimens were submitted by the staff to the two field 
Pave oaortes tor diagnosis OF veritication.: Those of sufficient in- 
terest and vermanent value have been placed in the Mycological Collec- 
tions Of the Bureau of Plant Industry, Soils, and Agricultural Engi- 
neering. 


Diseases that so far as could be determined were "new", 41. 
reported at all-prior to this Survey, discovered in ee col 
the first time, or found on a new host, are listed in Table 2, As 

might be. pureteds the individual diseases differ cect le in impor- 


-tance. The discovery of the votato ret nematode in Idaho before it 
was too late to orevent unsus»vected spread to other votato-growing 


areas is a major contribution to the welfare of the crop (see Blodgettis 
report in Appendix below). Other discoveries involved less menacing 
potentialities but were significant in various ways. Some orobsbly 
revresented svoradic occurrences devendent on excentional: local con- 
ditions. 


ee Project surveys ee ne scribed 
diseases found in this serge for the ‘first time 
diseases found on new hosts = pag ai ; a 


Host 
Disease 


(Cause) 


Artichoke 
fae and mottling 
? Virus)* 


ee ae fe 


Asparagus 
Charcoal- rot 
(Macrophomina phaseoli)*** 


oe 


; 
oe 


' el 
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Bean and lima bean | ; HE ed Fe RN ae 
Witches'-broom | | Bi oa - . :Possibly caused by some . 
(Undet., ? virus)* : ready described virus 


as 2 


Bean, ' lima 
Leaf spot 
(Ascochvta boltshauseri)*** - 


Bean, mung 
Yeast svot of seed 
(Memstosnora corvli)*** 


ean 5 5 ld at 
smarkeL, ori-+ 
gin unknown, : 
Ind. | 


Lettuce, eggnlant, pnenver 3 :Found on Lettuce seed 


Root rot 
(Anhanomyces sp.)* 


REEL EN was S neavy 


in Wire 


:On a Pet wh een cs in one 
Potato rot nematcde ttato section = 
.(Ditvlenchus destructor) ** 


Target spot 


' 
.: 
. 
y: 
Bee 
a 
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Host 
Disease 
(Cause) 
Potato 
Ring spot : 
(Tomato ring spot virus) *** 


Spinach 
Root’ rot 
(Phytophthora megasperma)*** 


Cowpea . 
Stem blight 


(Diaporthe sojae)*** 


(Helminthosncrium vignae)* 


Leaf spot é 
(Myrothecium roridum)*** 


Peanut 
Anthracnose 
(Colletotrichum sp. )* 


Stem blight 
(Diaporthe sojae) *** 
Soybean 
‘Target spot 
(Helminthosporium vignae)* 


Powdery mildew 


(Microsphaera sp. )** 


Leaf spot 
(ilyrothecium roridum)*** 
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Where found 


Col., Wyo. 


Caer oy 
Ne Cary 


ee 868 ese e6t 
Ee 
tab) 
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Remarks | 


In California the fungus 
causes root rot on various 
sother hosts but had not 
been peed on spinach pre- 
viously. The fungus had 
not been known to cccur 

in North Carolina before. 


Fungus common as cause of 
stem and pod blight of soy- 
bean; net reported on cow- 
pea before. 


Causes severe spotting of 
‘leaves; also on stems 


:One location. Fungus 
sconsistently isolated from 
sa particular tyve of leaf 
spotting 


ksontated -1Troea 


Vi Sr 
AIM AGT ie 
stem Eee, S15 ©) Les 


Causes light snotting on . 
soybean leaves. See cowvea 
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One location. ‘See cownea 
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(Phyllosticta sojaecola)** 


sede vised | : x Ry r dis. evr oN sb 5 Be tee 
i Fruit "s 
Ree. =: % 
Beit. Host : : 
oF Disease — H : 
ag Cause) :Where found : | 
: 3 
y Soybean ; : 
; Yeast spot of seed sOkia., K. :Cultures of seed from vari- 

(Nematospvora coryli)*** sGar., S. sous sources indicate dis- 
:Car., Va. :ease widesoread. Causes 
F : :discoloration of seeds} in 
; : severe cases seeds do not 
A q smature and are badly shriv-. 
5) : telled. 

Seedling blight :Ohio :Found on soybeans being 

(Penicilliur: sp.)* : ttested for germination; 

: sstrongly pathogenic in - 
: ‘rinfection experiments. 
Leaf spot 3Md., Ned. :Severe in many instances 


Bacterial wildfire or halo :Found to be 


blight (Pseudomonas swidespread ins. 
tabaci)? t soybean : 
areas : 
Corn : : 
Bacterial leaf spot and :Kans., :Potentially important under 
top rot (undetermined :Nebr. : favorable conditions 
pacterium)* 
Leaf striping (undeter- Texas Widely scattered in Lower 
mined, ? virus)*@ Rio Grande Valley; more 
common on sweet and popcorn 


than field. corn. Stunted 
bushy plants; green and 
white strived leaves with 
broad red or bronze longi- 
tudinal bands; production 
of ear shoots from Lower 
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Kunkel (Proc. Nat. Acad. Sci. Wash. 32: 246-247. 1946) has désignated 
this disease as "stunt" and demonstrated its transmission by the leaf- 
hopver Baldulus maidis. The disease renorted from Calif. by Frazier 
(PDR 29: 212-213. Mar. 7, 1945) slightly earlier than Altstatt's — 
report from Texas (PDR 29: 533-534. June 15, 1945) is the same disease 
according to Kunkel. 
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Host i wate : 
Dysease ol ss : Oi net aes ey 
(Cause) wey) eWhere found ¢ Remarks 
Oats Byte | - ¥ : 
Mfosaic- chlorosis" | 7i.- Car... :Rather generally distrtibu- 
(virus) * | ROU Cai. Med wn OLN ScaLes 
aes : : 
Se eiitith : : 
Leaf spot : sin one experimental. olant- 
(Microdivlodia sp.)* :La. : ting. 
Apple and veer : : : : 
Leaf and fruit spot Earn , hairs ound aft ashington 
ara te Us ae : on apole by. Burcau of Entan- 
(Elsinoé piri) :Creg. hoe and Plant Maarartine 
: rps yep eat tors. | Distribution 


Ct = 


ae : Tee Case On eoar sb 
: : Emergency Survey 


Field men encountered more than 150 diseases affecting some 60 crops 
in States where they had not previously been known to occur. Many of 
these records amounted to a mere verification of exnected occurrence. 
Most, however, made a definite addition to knowledge of geogranhical . 
distribution of disease, either by fiiling in gaps in the known disease 
situation on certain crops, notasly soybean; or by determining previ- 


ously overlocked components in diseases of varied or complex orisin, 
". 8-, vcegospora Zeae-Meydis as a predominant cause of ccrn teal 


c 
spot in eastern Kentucky @nd Tennessee; or by re 


I 
EMtemeitem- Of Trance, Striking exanpies in this category being ihe 
discovery of Macrophomina nhaseoli in Cregon and of, elm nhioem necro- 
sis in Kansas, Arkansas, and Oklahome.. Table 32 lists a revresentative 
selection. Most of the original records were revorted currently in 
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Table 32. Some diseases found during the Emergency 
S) a e 


vention Project: surveys in States where they had not orevi- 
ously been known to occur. ° 
Host : ao) : 
Disease . : - 
(Cause) | - > State : Remarks 
: .: 
Cantaloun, pumpkin, squash : : 


Giercoal- root rot pores. uA Pimms weport..of. .uhe fom. 


(Macrophomina phaseoli) PE seus in this Be eoeeeen ae 


- a far north 


Carrot 
Bacterial 
(Xanthomonas 


blight 
cerotae) 


Lettuce 
"Brown blight" 
(virus) 


Onion 
Smut 
(3 jrocystis aaa sen 


Penoer 73 (Sy 
Phytophthora bligh 
(i. Cape nei: 


Potato 
Psyllid yellows 
(tomato vsyllia) 


Spinach 
White blister (white rust) 
(Albugo occidentalis) 


Leaf spot ‘ 
(Heterosporium variabile) 


Curly ton ? 
(vir Us ) 


“Summer squash 
Phytovhth 01a. Cepsici 


_Sweetpotato — 
Mottle necrosis (Pythium) 


Tomato . 
Sootted wilt (virus) 


Corn 
Le2f snot (Cercosnora 


zeae-maydis) 


bathe. Pu re 
dg ee) re © 


Shas 5 Ab enins 


f 


Mreaee Bee 
HIG AT AT ore A ake 


:First pane reat 1943 
salthough evidently pres- 
rent ear lier tS ei 


« 


:Had recently been de~ 
:seribed from Tis7 
tin greenhouse . 


ra 


“Known only in ‘Teas ae 


:before- 


Sorghum and broom corn 


~ Wheat 


bak 

most: -: eS : 

Disease ‘atde : Bs ose 

Cause) : : Remarks 

Corn... : - 

Zonate spot (Gloeo- ‘Miss. Shi 

cercospora zeae-maydis) : gee 

Leaf and stalk rot sind. : 

(Physalosvora zeae) : : 

Bacterial stalk rot : : 

(Phytomonas dissolvens) :Mo. : 
F bere : $ 

Root rot (Pythium sAriz. : 

aphanidermatum) : : 

elt (ookerctinia ~ °:-. Ss atex., Calif. 

sclerotiorum) © 
Sorghum 


Leaf spot (Ascochyta 
sorghina) 


Leaf snot (Ramulisvora 
sorghi ) (Titaeosvora 
andropogonis) 
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Leaf spot (yellow spot) : 
(Helminthosvorium — esis 
tritici-vulgaris).-~ ats 


Soybean 
Bud blight or top 
necrosis (virus resembling 
tobacco ring spot virus) 


Cotton 


Ascochyta blight 
(x: gossypii) ~~" 
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Kans., Nebr.,sHad recently been found i 
Vac, W.Va., sthis country,“in N.Y.» and 
N.&S.Car. :Md. 


Previously. observed in 
Chio, Ind., Iowa 


Ark. ,Mo., 
Kans. ,Nebr., 
Tes Wes. 5 
(ible pores aa 
Dak. 
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Host $- : 
Di sease =- Sere Spee ee oy ot peas Bd hs i Pa Si 
(Cause) : State : Remarks 
Tobacco a SIA FN saaoe mica dice eae eee 
Anthracnose TM die Previously known in Md. 


{Colletotrichum sp.) 


(Chalara quercina) 


™a 


Ring spot (virus) : Mass. : : 
Peach and chokecherry a : 
X-disease (virus) :Chio : : 
Strawberry = : 
Red stele _ tMe. = te 
(Phytonhthora fragariae)~ | : : 
a a 
Elm : ; : ; i 
Phloem necrosis ‘Kans. Ark, :Previously destructive in 
(Virus) :Okla. ’ :Ohio River Valley but west 
: '. » sof Miss. River-known, only 
, te sin southeastern Mo. —Be-- 
: ssides new States, disease 
$ swas found in additional 
: :widely- scattered locations 
= sin Mo. + 
Oak : : 
Wilt ‘Mo. : 
: 


eo ¢e 


A er 


Some diseases were observed to ee more widely ‘disteibabed than. ns 
previously realized in States where they were already known to--be sn 8 
present. Among these, to mention only three, alfalfa bacterial wilt - 

Corynebacterium insidiosum).was found for the first time in the main 
alfalfa seed producing areas in Minnesota, its known range in Wis- 
consin also was extended northward, and in some other States it was 
found to be more prevalent and’ widespread than had been suspected, 
The onion bulb nematode (Ditylenchus dipsaci), which has been known 
for some time on a few farms’‘in tyo| locations in New York, was found 
in another district for the first time, in a small portion of one 
field. Careful surveys in Oklahoma showed that the omnivorous root 
rot organism, Phymatotrichum omnivorun, affected a somewhat larger 
area than had previously been determined in that State. 
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The detection of new and potentially important sources of anes 
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Le the jooneri pat fone TO’ plant disease geography constitute only one 
‘aspect of the assistence piven by the Emergency. Program to- cron pro- 
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en disease incidence and spread. The severity of tne dise2se 
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duction. In many activities the Project sunniemented and coonerated 
3 


in the work of. established Federal and State agencies in studies on 
the epidemiology, ineidence,: and importance of specific plant diseases 
forecasts and warnings of orobable disease develoom Ae oe the sea- 
'-son, identity and cause of obscure diseeses, and determination of sub- 
jects requiring attention from research or extension workers. Penorts 


of the Project field men usually did not mention the vractic&ai-use me 


of their observations, but Barss (Some results of value to States 
from the ine abe! Piant Disease Prevention Program in 1943-and 194k, 
compiled by Howard P. Barss. Unnumbered mimeographed oudlication 
issued by Cffice cf Experiment Stations, U. S. Deoartment of Agricul- 
ture) has compiled a list based on a cuestionnaire to heads of vlant 
pathology cepartments at the State Experiment Stations, and Chunp 
also discussed some specific instances (Jays in which the Emergency 


a 
Plant. Disease Prevention Program aids extension. Plant Dis. Reptr. 
suppl... 1525 3-5.Jans-15;, 1915). 


Se Se 
trated by the following examples selected from hundreds of sia 
Cases. They show that- the plant disease situation during these ¥ 
years vreserted opportunities for some exceptional services on the 


Accomplishments of this portion of the Emergency program are illus- 


part of the Emergency organization.. 


That most Penis and annie sine: of plant disease actors, late 
blight (Phytophthora infestans), put on a sensational show in Southern 
tates during the winter and spring, 191:.3-44. This performance rates 

headlines for its vivid interpretation of the varied interrsiations 

eof plant disease importance, not oniv in immediate, but in future con- 

sequences. It is not too far-fetched an assumption that the heavy 

late blight infection in 1943-cron northern seed potatoes planted in 
of tomstc late 


the South was the primary factor in the building-up 
blignt infection, culminating in the outbreak that caused so mucn ccon- 
sternation in some Northern States in 191,64. : 


The epvivhytotic is an excellent illustration both of the imvorta 

a disease can assume in wartime, and of the effects of war conditi 

af : t 

North and South, was tied un with varicus heavy wae cbtriected demands 
on the netato erep superimposed on the regular consumotion require- 

ents. This excessive demand, with e certein amount of late blight in 


} "3 


some Eastern areas operating as a minor factor, accounted for the 


much=discussed potato "famine" cf esriv 1923; according to Weiss 
She: he shortage affected not enly 


> table stock but seed potatoes as well. In order to obtain seed for 
; the greatly expanded acreage, certificetion requirements were relexed 
nd much seed was planted that ordinerily would have been rejected. 
The 1913 crop in Northern seed potato States suffered a widesnreed late 
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blight outbreak, with hesvy tuber infection; again, lowered standards 
were resoonsible for the planting of much of this infection-bearing - 
seed in the South. In Southern States, weather ordinarily dees not 
favor late blight regardless of seed infection, but during the 1943-hy) 
season its cooveration assured the develooment of an outbreak, while 
control was hampered not only by grower unfamiliarity with the disease 
but by wartime scarcity and difficulty of. obtaining control materials 
and eguiioment. ; 

4 The disease wasepiphytotic in every Gulf State from Texas to Fiorida, 
" and north to South Carolina, and caused losses ranging from a quarter 
to half or more cf the exoected yield CBee: 1). In some of the ef- 
fected areas, notatly in Louisiana and Mississioni, it had rarely been. 
‘ present before. 
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Figure 1. Estimated percentage loss from potato late’ 


e . 
blight during the 1943-44 epiphytotic in Southern 4 
2s * 


itis extrexely unlikely that this dutbreak could have been reported 
so promotly without orgenized effort. Observations 

, development, end severity of the disease in Florida 
i =f as indication cf its probable course in other South- 
ern areas, if weather permitted, and aierted pathologists and growers 

i he ce of a warning service for this section of the country. 


This southern Sisk pintee are a a more CancrpES examole Ais the 


future Sees. the Tobe paride Valse of oat late 
blightwos found to be widesoread on the fall crops of both potato and 
tomato in late 1943 and early 1944. This was the first time in several ye 
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tium bataticola), Sclerotinia sclerotiorum, and the aster yel 
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years that the disease had occurred on tomatoes in the Valley. The 
significant feature of its prevalence on the relatively small fall 
t 


crop was the danger to. the important spring crops, which were ju 
being planted at that time and which overlapped the fail croxzs during 
the early steges of growth. The threat was so serious that growers 
were warned in time to undertake prevertative measures. On the ba 
of this advance information a leading fungicide and insect 
increased his fungicide order by a considerable amount?. 
was fullv justified by later developments. “eather remained fevor- 
able during tne next three months and by March the disease had in- 
creased to: epinh hoe e provortions. In most tndusted votato f 
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ell of the foliage had been killed and the stems were dying by the 

middie of March,,with a total loss of the cron of affected plants, 
PPantiyee 
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f 
since most were just approaching the flowering stage. The 
d 


ness of dusting was strikingly evident, but even with the stimulus 
for Sais control activity only abcut half of the 10,000 acres 
planted tc potatoes in this section were dusted. 

The Seuth was net the only area in which the "mergency Project con- 
tributed to the fight against late blight. Project field men in some 
States aided materially in the warning service conducte d bv the Upper 
Mississippi ces Plant Patholog ists! War Emergency Committee, both 
in field insvections and in a eae amount of anonymous assist- 
ance in summarizing and correlating information on weather and disease 
occurrence. 

The prominence during these years of some widely distributed 
plurivorous fungi: and viruses, notably Mecronhomina phaseoli (Sclero- 

7 


virus, might nov have been brought out without. the aid of the Emer- 
gency Program, particularly since wartime concitions would have 


oe 


tenaed to reduce observations and revorts in the absence of an organ- 
ized effort tc obtain them. 


Dastribution reported for Macronhomina phaseoli is shown in Figure 


2. Bast of the Mississipoi the records represent scattered. occurrences 
on one or two hosts. In the Centrsi and Southern Plains regions the 
root rot of corn and sorghum was apnarently more prevalent and severe 
En this connection, a substantial contribution was made by the fxeld 

staff of the Emergency Project through close coceperation with the 
Chemical Division of the Chemical and Fertilizer Branch, Cffice of . 
Materials and Facilities, “ar Food Administration. The Emergency, steff 

formation.reiative to 
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aopreachine evinhytotics and local shertages 

Chemical Division, which was chars ced’ with the resvonsibility 
that insecticides and fungicides “ere proverly distributed to voints 
where they were most needed by farmers. As a wartime conservation 
measure this activity reveatedly proved its worth. 


Beeure Ale 3 

Distribution and hosts aoe 

recorded for Macrophomina — e 

phaseoli during the Emergency \ ; 

Plant Disease Prevention surveys. 

Hosts: S (Soja), soybean; Sm (Sorghum) eee ‘V (Vigna), 1 cote | 

Z (Zea) corn; P (Phaseolus), bean; I (Ipomoea) sweetpotato 0; A r (Arachis) 
peanut; G (Gossypium) cotton; ©, other hosts. 
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‘Distribution and hosts 

recorded for Sclerotinia 

sclerotiorum during the 
_ Emergency Plant Disease Pre- Bee oad te. 2 maar ie vale Siteng 
vention surveys. ‘Hosts: L (Lactuca), lettuce; P (Phaseolus) , bean; Bo 
_ (Brassica oleracea), cabbage and its relatives; A (Apium), celerys. Es 
ep ren)» peasy: D ABE carrot; C, “other hosts. - 


4S 


‘a tiie N im Ft sala 
a ee ee oe 


de ag eet ae Nah aN a Sal ag GR A Dr ea Ck is Shee mite 
t \ eee NDR aR 8d tut ~ : a c 0 


= t 


Figure 4. 
Distribution and" 


hosts recorded for . 0 . 

aster yellows during the ~~ i a Sree ee 

Emergency Plant Disease Pre- ‘S at fy N 

vention surveys. Hosts: Al we en 

(Alliom), onion etc.,; L (Lactuca), lettuce; So (Solanum) potato; A 
(Apium), celery; D (Daucus) carrot; Ly (Lycopersicon), tomato; Ci 
(Cichorium), endive, escarole; Pa (Pastinaca), parsnip; 0, other hosts 


Figure tee ; 
: . . rg - nes a igh yer = a ah ee S, \ 
States in which aster te AGEL RENT E chete OF ana A hin 
. r ‘ . eens t X 
yellows was recorded on Yo | see 
carrot during the Emergency <4 “ai 


surveys. Dots indicate occurrence; shading indicates States in which 
the disease wes reported as a major factor in carrot growing. 
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than usual. In Cklahoma and north and east Texas incidence BE the 

crgsnism on numerous hosts amounted tc an evinhytotic outbreak. The 
discovery of the fungus for the first time.in Oregon marks a wide’ 
jump in its known distribution. _ . 


Although Sclerotinia sclerotiorum is widespread oa important as 
the cause of various types of ciséases on-a wide range of hosts,:it . . 
is seldom so generally recorded during a ny one year as it was during 
this survev (Figure 3). Outbreaks were recorded from Floride to 
1a 


. 
= 
vty 
Paie 
SEs 


liy on beans, veas, lettuce, end cruciferous cronvs. 


Aster yellows occurred widely on numerous hosts, (Figure Lh} and™ 
was = Be as a major disease in carrot-growing areas of several 
States (Figure 5). 


As an example of intensive watch over the development of a disease 
in a limited crop region, the observations on aster yerlows in the 
important carrot plantings in the Winter Garden region of Texas are 
outstanding. An outbrea* characterized by Ivanoff-.and Ewart (PDR 28 
(32): 972-979. Oct. 7, 1944) as "unprecedented" caused very heavy 
loss there during the 1943-44 crop season. Infection ranged from 
none in very young plantings to more than &C percent in neariy mature 

fields, averaging 30 percent or more throughout the period.- increase 
in the staff of the Hmergency survey in Texas winter crop areas by 
transfer cf field men from more northern regions enabled cooveration 
in practically continuous insvection of carrot vlantings, beginning 
with November when loss became so obvious as to alarm the growers. 
The surveys accumulated a fund cf -nformation on carry-over of the 
virus from one crop season to another; r Units ion of infection to age 
of ovlanting, abuncance cf insect vectors nd vrevalence of infec- 
: 


E 


i) ’ 
20n in other hosts, esvectally weeds: ie of disease on roots; 
amount of loss from snecific degrees of infection; varietal reac-— 
tion; -- all subjects of fundamental importance to research and. . Mg 
control orcgrams and for cetermining the vrocable course of the : 
disease in future seasons. - 


Ancther intensive serie survevs, during which regular examina- Be 
tions were made of vegeta farms in northern New cee resulted 3 

in the discovery of an unusual seedling trouble of lettuce, eggplant, 
and pesver, caused by a fungus identified as a:svecies of Anhanomyces. 
The disease, although destructive, was so restricted in distribution 
and so limited in duration that it might very well have been missed 
entirely excent for the frequent insvection of vlants from seedling 
stage to maturity (see Table 2). 


Some examples representative of the type of fundamental information 
gained from surveys in various regicns may be mentioned briefly. 

Virus diseases were shown to be more widely distributed and more com- 
mon in Utah stone fruit orchards than had been realized, and a reliable 


ont was est Lab “lished of diagnosing rusty mottle of swe ao in 
the absence of the tyxical symptoms.’ Much progress was oy vard 
determining the fectors associatec with the ca use and soreed on gi: 
in citrus and avocado groves in California. Results of the neato 
survey in Florida and other Southern States showed that, besides 
c root knot nematode, Heterodera marioni, many other Fern Narasitic 
_ forms about which very little is known are wides»nread and vrobab 
considérablé importance. A survey in Virginia and West t Virginia 
showed that the meadow nematode, Pratylenchus een wes very 
widely distributed and that it was constantly associated with winter 
. browning of boxwcod and probably was involved in much of the so-cali 
‘ winter injury-+of many plants. “Bad infestations of bcth the 

and meadow nematodes were found on celery in Oregon in locat 
| neither had been recognized as a cause of loss. Peanut dise 
' in the Carclinas, Georgia, and Alabama added 3 
- ble information on distribution of peanut dis 
: fungi associated with peg rot ana nut rot in fi r : 

_ methods of harvesting and storage tc reduce losses from nut deteriora- 
o. Lion. 


y of 


t ray 

_ ling diseases and ook ots Sag small grains was imgeids uted - b3 

Emergency work in Minnesota and the Dakctas. Seed of barley 
wheat, and flax, originating in widely distributed regions 

States, were cultured to determine whether the par koe ee 

present were of types that could be controlled by seed treatment and 

_- whether they occurred in such ccncentration as to justify ae Soey 

This project produces jJong-range, not merely immediate, benefi 

through saving expense of unnecessary seed treatment, epacnes 


controllable losses in regions wnere seed treatment is advisable, and 
perhaps gradually eradice ting some of the sources of loss. 
4 Some of the most imnortant contributions made by hie Hmergency Pre- 
= gram vathologists were the intensive studies of stored croos. Direct 
importance to the war effort resulted from the cons ervation of much 


produce tnat otherwise would heve been lost. For examnie, in Rhode 
Tsland a Ses eae Of Tot and otrer disease condi tions of notatoes 
_ in storages me ehe ae of oe war Food Admini 5b 
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= as spoilage. 
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= Of greater significance in the long. run, however, was the better 
a understanding of. the whole storage vroblem made possible by the cq@npre- 
oservations on storage con- 
re 


"hensive information gained from these ob 
struction and management, condition cf crons as they went in 
yoessof diseases present and their relative vrevalence at differe 
urations and under varying treatment in storage. Chups (PDR Supp 


52: 3-5. Jan. asia 1945) Pais out DHat. whereas hitherto t the Bee 
a gen 


st 
ee, 


PY yg! 


Arab Wht i a Lk sa Ph eNa Rh ei my ities 


20 


way, the Emergency Program studies raised. specific questions for 
extension and research workers to answer. =i ap 

Naturalty, becuee ‘ofl the aeedeeea production of the crov, most 
general attention was paid to votatoes in the storage surveys. Pota- 
toes were particularly affected'by. storage deterioration during the 
1943-44 season. Repeated’ examinations in Maine demonstrated this 
esvecially well. Poor harvesting conditions, rough handling by 
scarce and inexverienced . help,..overloaded and improvised storages, 
aggravated the effects of FO Po icing shige and resulted in 
very heavy loss. 


fei RE in field and storage, either a new disease 
or a new serious asnect of a disease was found, to which the term. 
"water rot" was applied. Reveated isoletions from typical samples 
yielded a fungus identified at the Stillwater Laboratory as Phytoph- 


thora erythrosentica. In some fields at digging time as many as 50 


percent of the tubers showed this trouble, and the amount of rot 
increased in storage. The cause of a similar trouble observed in 
Minnesota and the Dakotas has not been assigned as yet. 


Seed potatoes, as well as table stock, in storage were examined. 
In one county of Wisconsin it was found that more than 60 vercent 
of the potato growers were harboring bacterial ring rot (Corynebac- 
terium sepedoti-cum) in their seed stocks. In close cooveration 
with the “isconsin Extension Service and with research men, a special. 
campaign was inaugurated to prevent the presence .and spread of this 
disease. This study, which was conducted during two seasons, con- 
Sisted of numerous storage inspections and interviews with the grow- 
ers in which the importance of disease-free seed stock and sanitation 
as control measures was emphasized. The program was welcomed by all 
having te do with potato production in this area, and it doubtless 
contributed.much toward increasing both the quality and quantity of 
the crop. 


‘Other stored crops were not neglected. In various States, storage 


conditions affecting. sweetpotato, souash, onions, carrots, celery, 


cabbage, rutsbegas, apvles, and peers were. studied. In New York a 
series of particularly comprehensive and detailed investigations 
dnc luded both vegetables and fruits. 


In this ca ‘tegory of storage problems may be considered the serious 
difficulties presented by the 1944 corn crop. in Lowa and Nebraska. 
A high vercentagc of the unusuelly lerge croo was immature and there- 
fore esnecially subiect to molding, while the size of the croo ren- 
dered storage frcilitics inadequate 7nd much of the corn was stored in 
temoorery cribs. or piled in heaos on the ground. Damp weather aggravated 


‘the moisture situation; size of the croo-end shortage of transportation 


prevented prompt shelling and’ marketing. .In cooverative work with 
State officials, Survey pathologists gathered data on storage condi- 
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tions, moisture content, kinds and amount of molds present, and rate 
of spoilage, that resulted in recommendations for handling in such a 
manner as to use up the wettest corn first and to arrange storage to 


allow meximum ventilation, thus reducing molding as far as ~ossible 
‘Nevertheless, heevy loss resulted. 


Anprovriate material to illustrate the contributions of we ihe 
gency Plant Disease Prevention Project might equally as well have 


been taken from aany ether examples instead ‘of .or .n aaeten LO 


bnose selected: iG #s amoossible to mention, even briefly, all ‘of 
the individual accomplishments. The foregoing account seems to us 

to include a representative choice. Reports of the surveys as they 
were made are published in the PLANT DISEASE REPORTER, beginning with 
Volume 27, number 15, 1943, through Volume 29, 1945. 


CONCLUSIONS 


In conclusion, it appears that the Emergency Plant Disease Preven- 
tion Program, in addition to its protective feature, was of definite 
value to wartime American agriculture by increasing the effectiveness 
of plant diseése.control programs throughovt the country. It dis- 
covered previously unrecognized sources of severe crop losses, and 
by cooverating with research and extension agencies was instrumental 


‘in the apnlication of control measures that will prevent recurrence 


of these! tosses in’ the future. In certain cases where effective ton- 
trol measures were not available the recognition of the trouble led 

to the ee ne of. research designed to work out practical methods. 
The project also increased the effectiveness of disease control by 
early discoveries of incipient eniphytotics, and through a prompt 
forecasting service thus insured the application of oreventive meas- 
ures before it became too late. A number of new and votentially 
destructive diseases were discovered. They were called to the atten- 
tion of the proper research and quarantine agencies sc that they might 
be studied and watched as a necessary precaution against future losses. 


APPEMDIX 
shortly after the termination cf the ee Plant Disease Pre- 
femeron TCO ject, members or ‘the fiecid aff were poked to orevnar 
brief statements of whet they eset te be the outstan nae resulzs 


of their efforts and to evaluate the non-confidential vhases of their | 
Works) in. keeping with the scheme adooted for’ the oreceding text  — 
only selected parts of 2 few revresentative reports are given. 
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THE EMERGENCY PLANT DISEASE PREVENTION PROJEOT IN IDAHO! 


> Bins 


Earle Blodgett 


The principal emphasis of this survey was placed on diseases: affect- 
ing Idaho's main crops: potatoes, beans, wheat, alfalfa, fruits, 
vegetables and vegetable seeds. An actual appraisal of the value of 
the oroject is very difficult, and it is possible to indicate only 
briefly and generally some of the orincipal phases involved. 

Probably the disease problem that was of the greatest interest and 
importance was the one:on votatoes caused by a certain svecies of 
nomatode, discovered on October 26, 1943, near Aberdeen. Since this 
discovery was due orimarily to the Emergency Plant Visease Prevention 
Project the ultimate, intricate, and important ramifications may be 
credited to this Program. These may be listed as follows: 


1. A disease was recognized as new to the United States and 
hence of considerable importance. 

2. The causal agent was an undescribed species of nematode 
well known in Europe but previously confused with the bulb and stem 
nematode, Ditylenchus dipsaci. | 


3. The nematode was given the common name yotato rot nematode, 
and the svecific name Ditylenchus destructor Thorne, 1945. (Thorne, 
Gerald... Proc. Helminth, Soc. Wash. 124 2)< 27-39.) 19h og) | 


4. A Nematode Control Committee commrosed of representatives of 
the U. S. Department of Agriculture, the Idaho Extension Service, the 
Idaho Agricultural Experiment Station at Moscow, the Aberdeen Branch 


Station at Aberdeen, the Idaho State Department of Agriculture, potato 


growers, potato dealers, and the Idaho Advertising Commission, was 
appointed by the Vice-Director of the Idaho Agricultural Experiment 
Station, 


5. Extensive plans were set up for detailed surveys, strict 
control measures, and an intensive research program. : 
6. To furnish means for conducting this program, the Idaho 

State Legislature, in House, of Representatives Bill No. 192 of the 
28th Session, established the Plant Pest Control and Research Commis- 
sion composed of the Governor, the Vice-Director of the Idaho Agri- 
cultural Exneriment Station, and the Commissioner of Agriculture, 


This note is written with the approval of the Plant Pest Control and 
Research Commission, State of Idaho 
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-and authorized it to administer a %50,C0O apvrooriation, half of which 


was set aside for research and for control of the potato rot nematode. 
Funds set aside by the U. S. Department of Agriculture, the Idaho Agri- 
cultural Exveriment Station, the Aberdeen Branch Station, and the 

Idaho Advertising Commission brought the total to aporoximately ©40,0C0 
for the nematode vrogram for a two-vear period. 


7. The entire control program recommended by the Committee was 
on a voluntary besis under strict requirements as to cron rotations 
and tuber disposal. It is quite certain that this method was as 
effective as quarantine. measures would have been, and possibly more 
effective. 


8. The research program was uncer the supervision of the writer 
in close cooperation with Geraid Thorne of the U. S. Department of 
Agriculture. The program included studies on cron rotations, variety 
testing, indexing land as to infestation, detailed surveys, and chemi- 
cal control measures. In addition, a new water screening apparatus 
was designed and built, and operated to furnish new, fundamental in- 
formation on transportation of nematodes by waste water from nematcde- 
infested fields. 


9. While much more remains tc be learned through continued re- 
search it appears that the disease is well under control bdecth from 
the standpoint of crop loss and of danger of spread. 


The Survey Project from its very beginning has shown the value of 


- cooperation. lose contact and counsel has been maintained with the 


“ 
tes 


mittee will be responsible for an over-all 
“in the State. “Improved practices in sugar beel dum» dirt.disposal 
will undoubtedly be established soon by the Committee's cooperation 


members of the Western Plant Board and sound measures have been in- 
Sisted upon to safeguard this State as well as others from the nema- 
tode disease. The establishment of a Plant Pest Control and Research 
Sommission for Idaho was a very desirable step forward an? vorobably 
would not heve been accomplished without the emergency demands of the 
potato rot nematode problem. 
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todes. Recent developments indi 
nematode control vrogram 


with the sugar. company in designing new methods and machinery for 
the handling of this dirt, which is one of the principal methods by 
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Which nematodes, noxious weeds, and other pests are distributed from 


farm to farn. 


The Survey can be credited with detormining the cause of "weter 


rot" of potatoes, with increasing the information on potato storage 
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diseases, with Rerem ae ‘the ceuse of typical chev rot of  yoteteeo ey 


In general, it has furnished a: good background for revision and con- 


centration of efforts. on research or extension problems. in inany phases 


of agriculture in the State. It is believed that. the Survey was‘a 
direct benefit and filled a-timely. need. 
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HIGHLIGHTS OF THE EMERGENCY SURVEY IN KENTUCKY “AND TENNESSEE | 


A most imnortant contribution of the Survey was the obt taining of a 
y is 
comprehensive picture esd he ee ituation that could serve Chote | 
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e 
reliable basis for making adjustments in the research program to best 


wo 


meet, the needs of the farmers. For instance, in western Tennessee, 
sweetootato growers felt egies lo wes not forthcoming stem 


r iS 
that if more h 
rot (Fusarium) might devrive then of this imnortant cash crop. Aver- 
age yearly losses from stem rot now amount to 20 to 25 percent. 
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i 


The educational contribution as a result of the Survey, in this | 
which lecked an Baap an nathologist, was considerable. Farm- 
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and others eagerly welcomed information on tneir 
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The survey uncevered a leaf svot 
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zeae-maydis which was unreported from the Kentu ee area 
and - which, as far as is known, had been reported previcusiy only 
from Illinois. The disease was found in ten counties in eastern 
Tennessee and Kentucky, seven in Tennessee and three in Kentucky. 


tL occtirred an severe Lorman Some tea 
as well as on the open-pollinated var 


THE EMERGENCY SURVEY IN KANSAS 


most valuable contribution made 


As far as Kansas is concerned, the mos 
by the Emergency Plant Disease Prevention Project was in obtaining 
complete data on the number, distribution, and prevalence of diseases 


but 
ent in the State. Snecial emphasis was placea on 
s, and complete and detailed records were obtained 
rticularly with regard to crop losses. For example, 
a serghums had vrevicusly been reported from only 
in western Kans2s. Cur surveys showed it to be — 
meseny ‘in eighteen counties widely distributed over the western part 
f the State. bunt of wheat wes found to be present in the State in 
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on Anthracnose of cats was reported for the fi pa time - 
s found - be severe in 1345 on oats in southeastern Kan 
bacterial leaf spot and top rot of corn was’found in trace 
amounts in many fields of eastern Kansas, but was particularly severe 
in certain inbred lines in seec preduction plots. 


: THE EMERGENCY SURVEY IN VIRGINIA: AND Sst VIRGINIA 
Rs arlton F. Tavilor 


I believe that the most importa 
section was “ supplement the ac 
ing areas not normally visited py them. However, this was a: 
edly non-spectacular phase. 


In Virginia and West Virginia oes were selected at rencen along 
routes chosen to pass through aress of the most intensive cropming, 
such routes frequently being sugges eee by the County Agricuiturel 

e 


_ Agent or other State worker. At each stop all availabl 
_ examined and the farmer was encouraged to discuss any unusu 


' troubles encountered either by himself or by his neighbors. By 
- such means a boron deficiency disease of rutabagas causing an esti- 
a mated annuai loss. cof ¢20,00C in western Virginia was discovered. 
‘This informeticn was placed at the disposal of the members of tne 
Department of Plant Pathology at Virginia Polytechnic Institute, 


, Boa p ss s 

2 whose exoerimernts during the following season confirmed the dias- 
nosis and demonstrated that excellent control cculd i D i 
py the addition of -smeali ancunts of ‘boron. 
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/ ACCOMPLISHMEATS CF THE EMERGENCY SURVEY IN MINNESOTA AND THE DAXCTAS 


Page of the most important benefits from the Emergency Prozram to 
the farmers resuited frem the utilization of the knowlet¢ve obtained 
by the extension services to give more acecurste controls for certain 

f the most important diseases. The surveys on the seed micrcflora 

f small grains proved of great value in ernhesizine the continued 
need for seed treatment. Field surveys on crucifercus field crovs 

adicated that much of the seed used was affected with vathogenic 

isms, escecially the black rot bacterium. This information led 


eines of an extensive and successful } ae water s 
tment cempaign in Minnesota by Extension Pathologist R. C. Rose. 
0 


othe er major contribution was the rether detailed survey made on 
presence of aster yellows virus on weeds and vegetable crons. 


piesent to emphasize the. Sabsrenes of continuing 
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The Survey peered ae recorded 2 severe enucranes tic of 
disease of flax. Pasmo had caused cnly nominal loss | since i 
duction about 25 years ago until the summer of 19432 ‘During that — 
year, yellow-seeded varieties in southeastern North Dakota were © 


" destroyed and even the more resistant varieties such as Bison were — 
severely injured in eastern South Dakota and Minnesota, losses to 
Bison running in excess of 5C vercent in some Fields. ; 


